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ELECTRIC STEERING LOCK DEVICE 

TECHNICAL FIELD 

The present invention relates to an electric steering lock 
device configured to lock rotation of a steering shaft of an 
automobile. 

BACKGROUND ART 

There has been known a conventional electric steering lock 
device disclosed in the Japanese Patent brochure of Patent 
Application Laid-Open No. 2005-2141 18 (Patent Document 
1). As shown in FIG. 14, the conventional electric steering 
lock device 100 of this type includes: a lock member 102 
configured to be displaced between a locking position for 
prohibiting rotation of a steering shaft 101 and an unlocking 
position for permitting rotation of the steering shaft; a first 
switch SW1 configured to detect that the steering shaft 101 is 
locked; a second switch SW2 configured to detect that the 
steering shaft 10 is unlocked; and a CPU 103 that is an electric 
steering lock controller configured to determine a position of 
the lock member, based on detection outputs from the first 
detection switch SW1 and the second detection switch SW2, 
and thus to control driving of the lock member 102. Mean 
while, lock and unlock information from the CPU 103 and the 
detection output from the second detection switch SW2 are 
supplied to a starter control device 104 that is a vehicle-side 
controller. The starter control device 104 determines the 
locked state and the unlocked state of the steering shaft 101 
based on these input states. Moreover, the starting and the like 
of the engine are performed based on an engine start instruc 
tion, only when the steering shaft 101 is in the unlocked state. 
The engine is not started, even if the engine start instruction is 
given, when the steering shaft 101 is located in the locked 
position. 

Incidentally, in the electric steering lock device 100, it is 
necessary to Surely avoid such a situation that the starter 
control device 104 starts the engine in accordance with erro 
neous information being outputted to the starter control 
device 104 and indicating that the steering shaft 101 is located 
in the unlocked position in spite of the fact that the steering 
shaft 101 is actually located in the locked position. 

In the above conventional example, the output from the 
second detection switch SW2 and the output from the CPU 
103 are supplied to the starter control device 104. Therefore, 
when unlock information is erroneously outputted due to a 
failure of the second detection switch SW2 though the steer 
ing shaft 101 is actually located in the locked position, it is 
possible to determine that there is the failure of the electric 
steering lock device 100 by use of lock information from the 
CPU 103. Meanwhile, when the unlocked state is erroneously 
detected due to runaway or the like of the CPU 103 though the 
steering shaft 101 is actually located in the locked position, it 
is possible to determine that there is the failure of the electric 
steering lock device 100 by use of lock information (infor 
mation of not being located in the unlocked position, to be 
accurate) from the second detection switch SW2. 

However, it is impossible to determine the failure of the 
electric steering lock device 100 when the output information 
from both the second detection Switch SW2 and the CPU 103 
to the starter control device 104 is the erroneous information 
(the erroneous information indicating that the steering shaft 
101 is located in the locked position) at the same time. Spe 
cifically, there is a problem that determining the failure of the 
electric steering lock device 100 is impossible when the fail 
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2 
ure of the second detection switch SW2 and the runaway or 
the like of the CPU 103 occur at the same time. 
To solve this problem, an electric steering lock device 

shown in FIG. 15 and FIG. 16 is conceivable. The electric 
steering lock device 110 includes: a lock member configured 
to be displaced between a locking position for prohibiting 
rotation of a steering shaft and an unlocking position for 
permitting rotation of the steering shaft; a first detection 
switch SW1 configured to detect that the steering shaft is 
locked; second, third and fourth detection switches SW2, 
SW3 and SW4 configured to detect that the steering shaft is 
unlocked; and an electric steering lock controller 111 config 
ured to determine a position of the lock member, based on 
detection outputs from the first detection switch SW1 and the 
second detection switch SW2, and thus to control driving of 
the lock member. Lock and unlock information of the electric 
steering lock controller 111 and detection outputs from the 
third detection switch SW3 and the fourth detection switch 
SW4 are outputted to a vehicle-side controller (not shown). 
With this configuration, it is possible to determine a failure 

of the electric steering lock device 110, even if a failure on 
either the third detection switch SW3 or the fourth detection 
switch SW4 for detecting the unlocked position and runaway 
or the like of the electric steering lock controller 111 occur at 
the same time. Specifically, the vehicle-side controller 
acquires the locked position information (of not being located 
in the unlocked position, to be accurate) from the unbroken 
switch out of the third detection switch SW3 and the fourth 
switch SW4 so that a determination can be made that there is 
a failure in the electric steering lock device 110. For example, 
even if the electric steering lock controller 111 outputs erro 
neous information of being located in the unlocked position 
though the steering shaft is actually located in the locked 
position and the third detection switch SW3 outputs an L 
signal (indicated with a broken line in FIG. 16) due to a 
failure, it is possible to determine the failure of the electric 
steering lock controller 111 and the third detection switch 
because the fourth detection switch SW4 outputs an Hsignal. 

However, there is a problem of increase in cost and size of 
the electric steering lock device 110 because it is necessary to 
provide the electric steering lock device 110 with the four 
Switches SW1 to SW4. 

Accordingly, the present invention has been made to solve 
the above-described problem and an object thereof is to pro 
vide an electric steering lock device that is capable of output 
ting a signal to enable determination of failures even if a 
failure on a detecting module side and a failure on a control 
side occur at the same time, and also capable of reducing the 
number of detecting module. 

DISCLOSURE OF THE INVENTION 

To attain the object, an electric steering lock device based 
on a first aspect of the present invention includes: a lock 
member configured to be displaced between a locking posi 
tion for prohibiting rotation of a steering shaft and an unlock 
ing position for permitting rotation of the steering shaft; first 
detecting means (module) for detecting a locked State of the 
steering shaft; second detecting means (module) and third 
detecting means (module) for detecting an unlocked State of 
the steering shaft; and an electric steering lock controller 
configured to determine a position of the lock member, based 
on detection outputs from the first detecting means and the 
second detecting means, and thus to control driving of the 
lock member. In the configuration, lock and unlock informa 
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tion from the electric steering lock controller and detection 
outputs from the second detecting means and the third detect 
ing means are outputted. 
An electric steering lock device based on a second aspect of 

the present invention dependent on the first aspect provides 
the above-described device, in which the lock and unlock 
information from the electric steering lock controller and the 
detection outputs from the second detecting means and the 
third detecting means are outputted to a vehicle-side control 
ler. 
An electric steering lock device based on a third aspect of 

the present invention dependent on the first aspect and the 
second aspect provides the above-described device, in which 
the first detecting means, the second detecting means, and the 
third detecting means are mounted on a single circuit board. 

According to the first aspect and the second aspect of the 
present invention, even if a failure on any one of the second 
detecting means side and the third detecting means side for 
detecting the unlocked position and runaway or the like of the 
electric steering lock controller occur at the same time, it is 
possible to determine a failure of the electric steering lock 
device by acquiring information indicating that the vehicle 
side controller is not located in the unlocked position from the 
unbroken detecting means (module) out of the second detect 
ing means and the third detecting means. In this way, a signal 
for allowing determination of the failure is outputted to the 
vehicle-side controller even if the failures on the detecting 
means (module) side and the control side occur at the same 
time and it is sufficient to provide the three pieces of the 
detecting means. Hence it is possible to simplify the structure 
and to achieve cost reduction. 

Meanwhile, according to the third aspect of the present 
invention, the first detecting means, the second detecting 
means, and the third detecting means are formed on a single 
circuit board. Therefore, it is easy to perform assembly, wir 
ing, and the like of the first to third detecting means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded perspective view of an electric steer 
ing lock device showing an embodiment of the present inven 
tion. 

FIG. 2 is a perspective view of principal part of operating 
portions in the electric steering lock device showing the 
embodiment of the present invention. 

FIG. 3(a) is an operation explanatory view seen from an 
arrow U and FIG.3(b) is an operation explanatory view seen 
from an arrow L showing the embodiment of the present 
invention. 

FIG. 4(a) is an operation explanatory view seen from the 
arrow U and FIG. 4(b) is an operation explanatory view seen 
from the arrow L showing the embodiment of the present 
invention. 

FIG. 5(a) is an operation explanatory view seen from the 
arrow U and FIG. 5(b) is an operation explanatory view seen 
from the arrow L showing the embodiment of the present 
invention. 

FIG. 6(a) is an operation explanatory view seen from the 
arrow U and FIG. 6(b) is an operation explanatory view seen 
from the arrow L showing the embodiment of the present 
invention. 

FIG. 7(a) is an operation explanatory view seen from an 
arrow R and FIG. 7(b) is a partially exploded operation 
explanatory view seen from the arrow R showing the embodi 
ment of the present invention. 
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4 
FIG. 8(a) is an operation explanatory view seen from the 

arrow R and FIG. 8(b) is a partially exploded operation 
explanatory view seen from the arrow R showing the embodi 
ment of the present invention. 

FIG. 9(a) is an operation explanatory view seen from the 
arrow R and FIG. 9(b) is a partially exploded operation 
explanatory view seen from the arrow R showing the embodi 
ment of the present invention. 

FIG. 10(a) is an operation explanatory view seen from the 
arrow R and FIG. 10(b) is a partially exploded operation 
explanatory view seen from the arrow R showing the embodi 
ment of the present invention. 

FIG. 11 is a circuit block diagram of a control system. 
FIG. 12 is a waveform chart of outputs from respective 

units. 
FIG. 13 is a view showing states of output to a vehicle-side 

controller in a normal moment and various moments of fail 
ure when a steering shaft is in a locked State. 

FIG. 14 is a circuit block diagram of a control system of a 
conventional example. 

FIG. 15 is a circuit block diagram of a control system of 
another conventional example. 

FIG. 16 is a waveform chart of outputs from respective 
Switches. 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

Now, an embodiment of the present invention will be 
described below based on the drawings. FIGS. 1 to 13 show 
an embodiment of the present invention. FIG. 1 is an exploded 
perspective view of an electric steering lock device 1, FIG.2 
is a perspective view of principal part of operating portions in 
the electric steering lock device 1, FIG.3(a) to FIG.10(b) are 
operation explanatory views, FIG. 11 is a circuit block dia 
gram of a control system, FIG. 12 is a waveform chart of 
outputs, and FIG. 13 is a view showing states of output to a 
vehicle-side controller in a normal moment and various 
moments of failure when a steering shaft is in a locked State. 
As shown in FIG. 1, the electric steering lock device 1 

includes a housing 2 and a cover 3 which are assembled 
together to define a component container chamber inside, a 
drive unit housing 4 and a drive unit cover 5 which are housed 
inside this component container chamber to further define a 
drive unit chamber inside thereof, a motor 6 which is a driving 
force to be disposed inside this drive unit chamber, a worm 
gear 7 to be fixed to a rotating shaft 6a of this motor 6, a worm 
wheel 8 which is engaged with this worm gear 7 and rotatably 
supported inside the drive unit, a first cam unit 9 integrally 
provided on one side of this work wheel 8, a second cam unit 
10 integrally provided on the other side of the worm wheel 8, 
a lock member 11 configured to move vertically (in a direc 
tion of an arrowa) so as to follow the first camunit 9, a holding 
lever 12 configured to Swing (in a direction of an arrow b) so 
as to follow the second cam unit 10, and a circuit board 13 
disposed in the component container chamber as main com 
ponents. 
As described in detail in FIG. 2, the lock member 11 

includes a flat rod portion 14 formed into a flatplate shape and 
provided with a spring receiving Surface 14a by way of a 
notch, a cam stopping portion 15 configured to protrude in a 
horizontal direction from an upper part of this flat rod portion 
14, a lever stopping protrusion 16 configured to protrude on 
the opposite side to the cam stopping portion 15, and a shaft 
stopping protrusion 17 provided on a lower end of the flat rod 
portion 14. The flat rod portion 14 is supported by a pair of 
guide rail portions 2a and 2b so as to be vertically movable. 
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Then, in the lock member 11, the shaft stopping protrusion 17 
is configured to protrude outward from a hole 2c of the hous 
ing 2 and configured to be displaced between a locking posi 
tion (each position shown in FIGS.3(a), 3(b), 7(a), and 7(b)) 
for prohibiting rotation of a steering shaft (not shown) and an 
unlocking position (the position shown in FIGS. 6(a), 6(b), 
10(a), and 10(b)) for permitting rotation of the steering shaft 
(not shown). A compression spring 18 Serving as a first spring 
is interposed between the spring receiving Surface 14a and the 
drive unit housing 4, and the lock member 11 is biased, by this 
spring force, in a direction to pressurize the first cam unit 9. 
As described in detail in FIG. 2, the holding lever 12 

includes a flat plate portion 20 Swingably Supported around a 
rotation support pin 19 (shown in FIG. 7(a) to FIG.10(b)) as 
a center, a cam stopping portion 21 Substantially protruding 
forward from one side on an upper end of this flat plate 
portion 20, and a lock stopping portion 22 (shown in FIG. 1) 
slightly protruding from a poison below the cam stopping 
portion 21 of the flat plate portion 20. The holding lever 12 
Swings between a standby position (the position shown in 
FIG. 7(a) to FIG. 9(b)) for permitting the movement of the 
lock member 11 and a holding position (the position shown in 
FIGS. 10(a) and 10(b)) for allowing the lock stopping portion 
22 to be stopped by the lever stopping protrusion 16 of the 
lock member 11 and prohibiting the movement of the lock 
member 11 toward the locking position. A coil spring 23 
(shown in FIG. 1 and the like) serving as a second spring is 
held by the rotation support pin 19 and the holding lever 12 is 
biased, by this coil spring 23, in a direction to pressurize the 
second cam portion 10. 

Next, detecting means (module) for detecting positions of 
the lock member 11 and the holding lever 12 will be 
described. Position detecting means (module) for the lock 
member 11 includes a detection target portion 24 (FIG. 5(b)) 
integrally provided in a protruding manner on the first cam 
unit 9, and a first detection switch SW1 and a second detec 
tion switch SW2 fixed to the circuit board 13 which is 
opposed in a position close to this detection target portion 24. 
The detection target portion 24 is disposed in an arc shape on 
the same circumference pivotally around the worm wheel 8 as 
the rotation center. 

The first detection switch SW1 serving as first detecting 
means detects the locking position of the lock member 11 and 
the second detection switch SW2 serving as second detecting 
means detects the unlocking position of the lock member 11. 

Here, the first and the second detection switches SW1, 
SW2 described above and a third detection Switch SW3 will 
be indicated with reference numerals S1, S2, and S3 respec 
tively in FIG. 1 to FIG. 10 showing the structure, and will be 
indicated with reference numerals SW1, SW2, and SW3 
respectively in FIG. 11 to FIG. 13 showing a circuit block 
diagram, a waveform chart of outputs, and the like. 

Position detecting means for the holding lever 12 includes 
a detection target portion 25 slightly protruding forward from 
the other end side on the upper end of the flat plate portion 20 
of the holding lever 12, and the third detection switch SW3 
fixed to a position of the circuit board 13 close to this detec 
tion target portion 25. The third detection switch SW3 serving 
as third detecting means is turned off in a state where the 
holding lever 12 is located in the standby position and is 
turned on in a state where the holding lever 12 is located in the 
holding position. That is, the unlock position of the lock 
member 11 is detected. The first to third detection switches 
SW1, SW2, and SW3 exhibit output states as shown in FIG. 
12 at a normal moment. 

Next, a control system of the electric steering lock device 1 
will be described. As shown in FIG. 11, the circuitboard 13 is 
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6 
provided with an electric steering lock controller (CPU) 30 
and detection outputs of the first detection switch SW1 and 
the second detection switch SW2 are supplied to this electric 
steering lock controller 30. The electric steering lock control 
ler 30 recognizes the position of the lock member 11 using the 
detection outputs of the first detection switch SW1 and the 
second detection switch SW2 and controls the driving of the 
motor 6. The electric steering lock controller 30 outputs lock 
and unlock information to a vehicle-side controller 31. Mean 
while, the detection outputs of the second detection switch 
SW2 and the third detection switch SW3 are outputted from 
the electric steering lock device 1 to the vehicle-side control 
ler 31. 
The vehicle-side controller 31 starts an engine based on an 

engine start instruction, for example, on the condition that the 
steering shaft is located in the unlocked position. Whether or 
not the steering shaft is located in the unlocked position is 
judged by use of the lock and unlock information from the 
electric steering lock controller 30 and detection information 
from the second Switch SW2 and the third Switch SW3. The 
contents of this judgment will be described in detail in the 
following explanation of the operation. 

Next, the operation of the electric steering lock device 1 
will be described. In the locking position for the lock member 
11 as shown in FIGS. 3(a) and 3(b), the shaft stopping pro 
trusion 17 of the lock member 11 is stopped by the steering 
shaft (not shown), thereby inhibiting rotation of the steering 
shaft (not shown). In this locked position, as shown in FIG. 
12, the output of the first detection switch SW1 is an High 
signal (hereinafter, an H signal), the output of the second 
detection switch SW2 is a Low signal (hereinafter, an L 
signal), and the output of the third detection switch SW3 is an 
H signal. 
A driver or the like presses a steering lock-unlockbutton 

(not shown) in order to drive a vehicle in this locked state. 
Then, the electric steering lock controller 30 firstly confirms 
the location in the locked position from the output states of the 
first and second detection switches SW1 and SW2. After this 
position confirmation, the worm wheel 8 is rotated in an 
unlocking direction A by driving of the motor 6 and the lock 
member 11 follows the first cam unit 9 and moves toward the 
unlocking position (see FIGS. 4(a) to 5(b)). The output of the 
first detection switch SW1 is changed from the Hsignal to the 
L signal in a position where the first cam unit 9 is slightly 
rotated. The driving of the motor 6 is continued irrespective of 
this signal change. Then, when the lock member 11 moves to 
the unlocking position as shown in FIGS. 6(a) and 6(b), the 
output of the second detection switch SW2 is changed from 
the L signal to the H signal (FIG. 12). The driving of the motor 
6 is stopped by this signal change. In this way, the lock 
member 11 is stopped in the unlocking position as shown in 
FIGS. 6(a) and 6(b). 

Meanwhile, as shown in FIGS. 7(a) and 7(b), the holding 
lever 12 is located in the standby position in the locking 
position. Then, the holding lever 12 slides on the second cam 
unit 10 when the worm wheel 8 is rotated in the unlocking 
direction A by the above-described driving of the motor 6. 
The holding lever 12 is located in the standby position until 
immediately before the unlocking position of the lock mem 
ber 11 (see FIG. 8(a) to FIG.9(b)). Then, as shown in FIGS. 
10(a) and 10(b), it is moved from the standby position to the 
holding position for the first time at the point when the lock 
member 11 moves to the unlocking position. When the hold 
ing lever 12 moves to the holding position 12, the lock stop 
ping portion 22 of the holding lever 12 is stopped by the lever 
stopping protrusion 16 of the lock member 11. Then, as 
shown in FIG. 12, the output of the third detection switch 
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SW3 is changed from the H signal to the L signal. In this way, 
the operation to the unlocking position is completed. When 
the lock member 11 is located in the unlocking position, the 
steering shaft (not shown) is freely rotatable. Moreover, since 
the position of the lock member 11 is retained by the holding 5 
lever 12, the lock member 11 never moves toward the locking 
position even if a strong impact is applied to the lock member 
11. In this way, it is possible to Surely prevent a situation in 
which the steering shaft (not shown) is locked when the 
vehicle is running, for example. 10 
The driver or the like presses the steering lock-unlock 

button (not shown) in order to park the vehicle when the lock 
member 11 is in the unlocking position. Then, the electric 
steering lock controller 30 firstly checks whether or not the 
output of the first detection switch SW1 is the L signal while 15 
the output of the second detection switch SW2 is the H signal, 
and thus to confirm that the lock member 11 is located in the 
unlocking position. After the position confirmation, the worm 
wheel 8 is rotated in a locking direction B by the driving of the 
motor 6, whereby the holding lever 12 traces the second cam 20 
unit 10 and immediately moves from the holding position to 
the standby position. In this way, the output of the third 
detection switch SW3 is changed from the L signal to the H 
signal. The holding lever 12 displaced in the standby position 
slides on the second camunit 10 but is continuously located in 25 
the standby position after moving to the locking position as 
shown in FIGS. 9(a), 9(b), 8(a), 8(b), 7(a), and 7(b)). 

Meanwhile, when the worm wheel 8 is rotated in the lock 
ing direction B by the driving of the motor 6, the lock member 
11 follows the first cam unit 9 and moves toward the unlock- 30 
ing position after displacement of the holding lever 12 in the 
standby position (see FIGS. 5(a), 5(b), 4(a), and 4(b). As 
shown in FIG. 12, the output of the second detection switch 
SW2 is changed from the H signal to the L signal in a position 
where the first camunit 9 is slightly rotated. The driving of the 35 
motor 6 is continued after this signal change, whereby the 
lock member 11 moves to the unlocking position. Then, the 
output of the first detection switch SW1 is changed from the 
L signal to the H signal. The driving of the motor 6 is stopped 
by this signal change and the lock member 11 is stopped in the 40 
locking position as shown in FIGS. 3(a) and 3(b). When the 
lock member 11 is located in the locking position, rotation of 
the steering shaft (not shown) is locked. In this way, it is 
possible to prevent the vehicle from being stolen during park 
1ng. 45 

Incidentally, the vehicle-side controller 31 confirms that 
the steering shaft (not shown) is located in the unlocked 
position when the engine start is initiated based on the engine 
start instruction. As described above, the lock and unlock 
information from the electric steering lock controller 30 and 50 
the detection information of the second and third detection 
switches SW2 and SW3 is guided to vehicle-side controller 
31 as shown in FIG. 13. If all the information is normal, the H 
signal is supplied from the second switch SW2 and the L 
signal is supplied from the third detection switch SW3. 55 

Here, when the electric steering lock controller 30 outputs 
the Hsignal due to runaway of the CPU or the like, ajudgment 
is made that there is a failure of the electric steering lock 
controller 30, by using the output states of the second and 
third switches SW2 and SW3. Meanwhile, when the second 60 
detection switch SW2 outputs the H signal due to a failure of 
the second detection switch SW2, a signal indicating that the 
electric steering lock controller 30 is broken is outputted, and 
a judgment is made that there is a failure in the second detec 
tion switch SW2, by using the output of the third detection 65 
switch SW3. Meanwhile, when the third detection switch 
SW3 outputs the L signal due to a failure of the third detection 
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switch SW3, a judgment is made that there is a failure in the 
third detection switch SW3 because both of the electric steer 
ing lock controller 30 and the second detection switch SW2 
output the L signal indicating the unlocked position. More 
over, when the failure of the second detection switch SW2 and 
the failure due to runaway or the like of the electric steering 
lock controller 30 occur at the same time, the second detec 
tion unit switch SW2 outputs the H signal while the electric 
steering lock controller 30 outputs either the L signal or the H 
signal. However, it is possible to judge that there is the failure 
in the electric steering lock device 1 by use of the output of the 
third detection switch SW3. The presence of the failure is 
judged similarly when the failure of the third detection switch 
SW3 and the failure due to runaway or the like of the electric 
steering lock controller 30 occur at the same time. 
When the presence of the failure is judged as described 

above, the vehicle-side controller 31 issues an alarm notice 
and takes a countermeasure Such as checking the electric 
steering lock device 1 again. 
As described above, according to the present invention, 

even if the failure on the detection switch side and the failure 
on the control side occur at the same time, it is possible to 
determine the failure of the electric steering lock device 1 by 
obtaining the information that the vehicle-side controller is 
not located in the unlocked position from the unbroken detec 
tion switch out of the second detection switch SW2 and the 
third detection switch SW3. In this way, even if the failure on 
the detection switch side and the failure on the control side 
occurat the same time, the signal for allowing the judgment of 
the failure is outputted to the vehicle-side controller 31. 
Moreover, it is only necessary to provide the three detection 
switches only. Since it is only necessary to provide the three 
detection Switches, it is possible to achieve cost reduction and 
size reduction of the electric steering lock device 1. 

In this embodiment, the first detection switch SW1 and the 
second detection switch SW2 defines the first cam unit 9 as a 
detection target while the third detection switch SW3 defines 
the holding lever 12 as a detection target. However, it doesn’t 
matter what is the detection target, as long as the first detec 
tion switch SW1 can detect the locked position of the steering 
shaft and both of the second detection switch SW2 and the 
third detection switch SW3 can detect the unlocked position 
of the steering shaft. 

In this embodiment, all of the first to third detection 
switches SW1, SW2, and SW3 are mounted on the circuit 
board 13. Accordingly, there is an advantage that it is easy to 
perform assembly, wiring, and the like of the first to third 
detection switches SW1, SW2, and SW3. 

Note that the entire contents of Japanese Patent Applica 
tion No. 2006-207994 (filed on Jul. 31, 2006) are incorpo 
rated in this specification by reference. 
The present invention is not limited only the description of 

the above-described embodiment of the invention, but is pos 
sible in other various aspects by making appropriate modifi 
cations. 

The invention claimed is: 
1. An electric steering lock device, comprising: 
a lock member configured to be displaced between a lock 

ing position for prohibiting rotation of a steering shaft 
and an unlocking position for permitting rotation of the 
steering shaft, and having a holding device for selec 
tively blocking the lock member from moving to the 
locking position; 

a single circuit board comprising first, second and third 
detection switches; 
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a first detecting module comprising the first detection 
Switch, and capable of detecting the locked position of 
the lock member by mechanical engagement by the lock 
member; 

a second detecting module comprising the second detec 
tion Switch, and capable of detecting the unlocked posi 
tion of at least one of the holding device and the lock 
member by mechanical engagement by said at least one 
of the holding device and the lock member; 

a third detecting module comprising the third detection 
Switch, and capable of detecting an engaged condition of 
the holding device by detecting a position of the holding 
device by mechanical engagement by the holding 
device; and 

an electric steering lock controller configured to determine 
a position of the lock member, based on detection out 
puts from the first detecting module and the second 
detecting module, and thus to control driving of the lock 
member, 

wherein lock and unlock information from the electric 
steering lock controller and detection outputs from the 
second detecting module and the third detecting module 
provide respective outputs indicating a state of the lock 
member, a state of the holding device and a sensing of a 
failure mode resulting from the first, second and third 
detection Switches indicating an abnormal condition. 

2. The electric steering lock device according to claim 1, 
wherein the lock and unlock information from the electric 

steering lock controller and the detection outputs from 
the second detecting module and the third detecting 
module are outputted to a vehicle-side controller. 

3. The electric steering lock device according to claim 1, 
wherein the first detecting module, the second detecting 

module, and the third detecting module are mounted on 
a single circuit board. 
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4. The electric steering lock device according to claim 2, 
wherein the first detecting module, the second detecting 

module, and the third detecting module are mounted on 
a single circuit board. 

5. An electric steering lock device, comprising: 
a lock member configured to be displaced between a lock 

ing position for prohibiting rotation of a steering shaft 
and an unlocking position for permitting rotation of the 
steering shaft; 

a circuit board having first, second and third detection 
Switches mounted thereon; 

a first detecting module comprising the first detection 
Switch, and capable of detecting at least one status of the 
lock member by mechanical engagement by the lock 
member, 

a second detecting module comprising the second detec 
tion Switch and capable of detecting the status of at least 
one of the holding device and the lock member by 
mechanical engagement by said at least one of the hold 
ing device and the lock member; 

a third detecting module comprising the third detection 
Switch, and capable of detecting an engaged condition of 
a holding device by detecting a position of the holding 
device by mechanical engagement by the holding 
device; and 

an electric steering lock controller configured to determine 
a position of the lock member, based on detection out 
puts from at least two of the detecting modules, and thus 
to control driving of the lock member, 

wherein lock and unlock information from the electric 
steering lock controller and detection outputs from the 
second detecting module and the third detecting module 
provide steering lock device status data and outputs a 
sense a failure mode resulting from the first, second and 
third detection Switches indicating an abnormal condi 
tion. 


